Abstract
Introduction
Several lines of evidence have suggested that the basal ganglia and especially the substantia nigra pars reticulata (SNR), their main output station, are involved in the control of epileptic seizures (1, 2) . In particular, it has been shown that any pharmacological or electrical manipulation of the basal ganglia that results in inhibition of the SNR, suppresses the occurrence of most epileptic seizures (for review see 2). Yet, the mechanisms and circuits involved in this "nigral control of epilepsy" remain to be characterized.
Recently, we have shown that the neuronal populations of the intermediate and superficial layers of the caudal superior colliculus (SC) may constitute an important relay for the control of absence seizures by the basal ganglia, via the SNR (3) . One of the main output of the SC is the ascending projection to the centromedial and the parafascicular nuclei (Pf) of the thalamus, two main components of the intralaminar nuclei (4, 5) . Both experimental and clinical studies show that the intralaminar nuclei may play a role in the modulation and/or maintenance of seizures and neuronal oscillations (6, 7, 8) .
The aim of this study was thus to investigate whether the Pf, the main intralaminar nucleus, could be a relay of the nigral control of epileptic seizures. To this aim, the genetic model of absence epilepsy in the rat (Genetic Absence Epilepsy Rat from Strasbourg or GAERS) was used and involvement of the collicular projection to the Pf during suppression of absence seizures was investigated by measuring variations in the extracellular levels of GABA and glutamate in the Pf in GAERS. In a second experiment, the consequences of Pf activation on the occurrence of absence seizures was studied by measuring the effects of local injection of a low, non toxic, dose of kainate on the occurrence of spike and wave discharges (SWD) in GAERS. After at least a week of recovery and habituation to handling, the electroencephalograms (EEGs) were recorded between 9.00 and 12.00 a.m (left frontal-parietal; right frontal-parietal) in awake freely moving animals using a digital acquisition system (Coherence 3NT, When an injection or a microdialysis site were respectively located outside the SC or the parafascicular nucleus, the data were not included in the analysis.
The EEG data were expressed as mean ± SEM cumulated absence seizure duration (s) of spike-and-wave discharges (SWD) per 20-min period. Paired comparison versus control conditions (saline) were made using an ANOVA and were confirmed with a non parametric test (Wilcoxon). The microdialysis data were expressed as mean ± SEM of percentage of basal release of the 4 first baseline samples (i.e., before injection) and were compared to control conditions (saline) using a one-way ANOVA followed by a Student-Newman-Keuls as multiple comparisons test. Little is known about the neurotransmitter nature of the SC-Pf projections (4, 5) and our data suggest that glutamatergic fibers are an important component of this pathway. It is not possible from our study to determine the origin of the GABA measured in the Pf, but our data suggest that GABAergic neurons may not be an important part of the SC-Pf projection.
Further experiments are required to confirm the involvement of the glutamatergic neurons in the control of seizures by the disinhibition of the SC.
The second experiment of the present study further confirmed that activation of glutamate receptors in the Pf leads to absence-seizure suppression and is likely to mediate, at least in part, the suppressing effects of SNR inhibition and/or SC disinhibition. In the present study, microinjection of low doses of kainate was used to activate cell bodies, since intracerebral microinjection of this compound have been shown to result in behavioural or physiological effects lasting up to 30 min (9) . The time course of suppressive effect on SWD is thus in agreement with data from the literature. In addition, at the dose used, no cell death is observed, especially in brain structures with moderate concentration of kainate receptors, as it is the case for the Pf (14) . In our study, no overt loss of cells was observed in the area of the 
